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CLAIMS 



[Claim(s)] 

[Claim 1] The electric hot water heater characterized by providing the following. The container which holds a liquid. A 
heating means to heat the liquid in the aforementioned container. An energization means to control energization of the 
aforementioned heating means. A heating start means to start the drive of the aforementioned heating means, and a 
temperature detection means to detect the temperature in the aforementioned container, A circulation means to circulate the 
liquid in the aforementioned container compulsorily, and a filtration means to remove the undesired substance of the liquid 
sent in with the aforementioned circulation means, A boil detection means to stop the aforementioned energization means and 
the aforementioned circulation means if the input of the aforementioned temperature detection means detects boil, Instant 
circulatory-arrest operation which carries out a short-time halt of the operation of a circulation means during the drive of the 
control means which will drive the aforementioned circulation means if it reaches by the input of the aforementioned 
temperature detection means during heating at the 1st predetermined temperature, and the aforementioned circulation means. 
[Claim 2] Instant circulatory-arrest operation is an electric hot water heater according to claim 1 controlled by on-off means to 
control operation of a predetermined time circulation means when the drive of a circulation means is started. 
[Claim 3] The electric hot water heater according to claim 1 or 2 which prepared the means for stopping which stop the drive 
of a circulation means when the temperature detection means reached the 2nd predetermined temperature which is the 
temperature near the boiling temperature. 

[Claim 4] The electric hot water heater according to claim 1, 2, or 3 characterized by operating an on-off means to control 
operation of a predetermined time circulation means if a temperature detection means detects having reached the 3rd 
predetermined temperature which is an elevated temperature from the 1st predetermined temperature. 
[Claim 5] the time check which clocks the drive time of control means - a means ~ having ~ an on-off means ~ the above - 
a time check ~ the claims 1, 2, or 3 characterized by operating whenever a means clocks predetermined time ~ either - the 
electric hot water heater of a publication 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the electric hot water heater which heats and keeps warm the liquid held in 

the container. 

[0002] 

[Description of the Prior Art] The electric hot water heater which carried the function made and changed into delicious water 
in recent years was the thing of the following composition. That is, it was the thing of the circulation water-purifying type 
which removes undesired substance by circulating the liquid in a container through the water pipe connected in a container 
bottom and the upper part, and placing a filtration means into this circulation path. 

[0003] The easy composition of a circulation means is shown in drawing 1 1 . The electric rotary pump consists of feather 22 
attached in the axis of rotation of an electrical motor 21, and a pump case 23 which covered this. This electric rotary pump 
has connected one outlet with the pars basilaris ossis occipitalis of a container 24, and has connected another side with the 
water pipe 25, respectively, it connects with the upper part of a container 24, and another side of a water pipe 25 constitutes 
the circulation path. The filtration means is attached in the circulation path of the liquid of the container upper part. 
[0004] If an electrical motor 2 1 is driven with such composition, since the liquid which flowed in the pump case 23 from the 
bottom of a container 24 is pumped up from a water pipe 25 by rotation of feather 22 in the upper part of a container 24, it 
can pass a filtration means. 
[0005] 

[Problem(s) to be Solved by the Invention] However, with such conventional composition, after air remained into the pump 
case 23, there is an inclination to idle even if feather 22 rotates, and it was made composition which is pumped up even if it 
raises the rotational frequency of an electrical motor 21 and air is mixed somewhat, in order to conquer this. 
[0006] However, if large capacity-ization of an electric hot water heater progresses and the stroke difference of the upper part 
of a container and the lower part becomes large in recent years, the rotational frequency needs to be raised more than former. 
Since the dissatisfaction that the sound at the time of a kettle is loud as a request of the visitor who uses an electric hot water 
heater is increasing and it must stop, having to decelerate rotation of an electrical motor 21 rather on the other hand, a 
circulating load decreases and it is becoming difficult to remove undesired substance enough. 

[0007] this invention solves such a technical problem, removes the air in a pump case at the time of the start of circulation, 

and makes it the 1st purpose to fully circulate a liquid at a rotational frequency with few electrical motors. 

[0008] Moreover, if it becomes just before boil, since the air contained in the liquid will foam and it will not circulate [ much 

air accumulates and ] in a pump case again, it sets it as the 2nd purpose to raise the silence effect by making it stop. 

[0009] Furthermore, even if the air contained in the liquid foams and air accumulates in a pump case again as temperature 

becomes high into a kettle, it sets it as the 3rd purpose to remove it and to secure a circulating load. 

[0010] 

[Means for Solving the Problem] In order to attain the 1st purpose of the above the 1st means of this invention The container 
which holds a liquid, a heating means to heat the liquid in the aforementioned container, and an energization means to control 
energization of the aforementioned heating means, A heating start means to start the drive of the aforementioned heating 
means, and a temperature detection means to detect the temperature in the aforementioned container, A circulation means to 
circulate the liquid in the aforementioned container compulsorily, and a filtration means to remove the undesired substance of 
the liquid sent in with the aforementioned circulation means, A boil detection means to stop the aforementioned energization 
means and the aforementioned circulation means if the input of the aforementioned temperature detection means detects boil, 
It carries out as the electric hot water heater carried out [ having instant circulation halt operation which carries out a 
short-time halt of the operation of a circulation means during the drive of the control means which will drive the 
aforementioned circulation means if it reaches by the input of the aforementioned temperature detection means during heating 
at the 1st predetermined temperature, and the aforementioned circulation means, and ] as the feature. 
[001 1] Moreover, in order to attain the 2nd purpose, the 2nd means of this invention shall control instant circulatory-arrest 
operation by on-off means to control operation of a predetermined time circulation means, when the drive of a circulation 
means is started in addition to the 1st means. 

[0012] Furthermore, in order to attain the 3rd purpose, when the 3rd means of this invention reached the 2nd predetermined 
temperature whose a temperature detection means is the temperature near the boiling temperature, it should prepare the means 
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for stopping which stop the drive of a circulation means. 

[0013] And in order to attain the 4th purpose, the 4th means of this invention will be characterized by operating an on-off 

means to control operation of a predetermined time circulation means, if a temperature detection means detects having 

reached the 3rd predetermined temperature which is an elevated temperature from the 1st predetermined temperature. 

[00 14] furthermore, the time check whose 5th means of this invention clocks the drive time of control means in order to attain 

the 5th purpose -- a means -- having an on-off means - the above ~ a time check ~ it is characterized by operating, 

whenever a means clocks predetermined time 

[0015] 

[Function] By once suspending circulation by the above-mentioned composition at the time of a circulation start, with the 

pressure in the water pipe raised somewhat till the high place, the air saved in the pump case can be removed by putting back 

in a container, and, therefore, this invention can fully circulate it henceforth from the inside of a container. 

[0016] Moreover, by making it stop in the place in front of boil detection through which it cannot almost circulate, since 

motor sound can be lost in the place where the kettle sound in front of boil is the loudest, it can contribute to silence. 

[0017] Furthermore, it is in the middle of circulation* and by stopping circulation again, the air which was being again saved 

in the pump case can be removed, and circulation capacity can be maintained. 

[0018] 

[Example] 

(Example 1) It explains, referring to drawing 1 about the 1st example of this invention below. Drawing 1 is the block diagram 
of the electric hot water heater of the 1st example of this invention, and the container with which 1 holds a liquid, a heating 
means by which 2 heats the water in a container 1 in contact with a container 1, a temperature detection means for 3 to be 
contacted by the container 1 and to detect the temperature in a container 1, and 4 are energization meanses to energize the 
heating means 2. 

[0019] The pump case 6 attached in the electrical motor 5 constitutes a circulation means 9 to form a channel in the upper part 
of a container 1 , and to send out water with the downward exhaust port and downward conduit tube 7 of a container 1 . By the 
circulation means 9, the water through which it circulated inside the container 1 passes along the filter 8 having activated 
carbon etc., and is returned to a container 1 . 

[0020] 10 is an automatic boil means to be the start switch which makes heating start compulsorily here for example, and to 
make heating start automatically that to be a heating start means and what is necessary is just a start means to make the liquid 
in a container heat when the input of the aforementioned temperature detection means 3 becomes under arbitrary temperature 
(for example, 90 degrees C) etc. 

[0021] If 1 1 is a boil detection means, the heating means 2 drives and more than the 4th predetermined temperature (you may 
be about 80 degrees C in this example) will be detected by the input of the aforementioned temperature detection means 3 The 
time of ** after it which carries out unit temperature (you may be about 0.5 degrees C in this example) elevation is measured, 
and if a temperature rise is undetectable even if the 1st specific time (this example 25 seconds) passes, the aforementioned 
energization means 4 is stopped. 

[0022] 12 is control means and 13 is an on-off means. They drive the on-off means 13 at the same time they will drive the 
circulation means 9, if control means 12 reach by the input of the aforementioned temperature detection means 3 during 
heating more than the 1st predetermined temperature (you may be 30 degrees C in this example). The on-off means is 
constituted so that only the 2nd specific time (this example 12-second ON, 3 -second OFF) may make the aforementioned 
circulation means turn on and off. 

[0023] Drawing 2 is the circuit diagram of the electric hot water heater of the 1st example of this invention. In drawing 2 , 16 
is AC power supply and 17 is DC power supply. The heating means 2 consists of the 2nd heating element 2b to which heating 
power carries out heating keeping warm of the liquid in a container small rather than 1st heating element 2a and 1st heating 
element 2a which heat the liquid in a container. The energization means 4 consists of relay coils 4c and 4d which perform 
control of relay contact 4a and 4b connected with each heating element and AC power supply 16 of the heating means 2 in 
series, and these relay contact 4a and 4b, passes current in this relay coil, and closes aforementioned relay contact. The 
temperature detection means 3 consists of A-D converter 3 b which changes into a binary code the value of 
thermo-sensitive-device 3 a which changes temperature into resistance, and this thermo-sensitive-device 3 a. It connects with 
the motorised circuit 18, and an electrical motor 5 makes an electrical motor 5 turn on / turn off by controlling this motorised 
circuit 18, and is controlling circulation. 

[0024] It becomes possible to make the energization means 4 re-energize compulsorily by this input of the heating start switch 
of the heating start means 10, it consists of switch 10a and resistance 10b, and sends a signal by turning on and off of a switch. 
19 is a display means, while the state in a container heats, tells under keeping warm etc. outside and constitutes it using Light 
Emitting Diodes 19a and 19b, buzzer 19c, etc. 20 is a microcomputer (it abbreviates to a microcomputer henceforth). 
[0025] Drawing 3 is what showed the flow chart of the temperature-control portion of the program memorized by the 
microcomputer 20 of the 1st example of this invention, and the control method of the aforementioned boil detection means 
1 1, control means 12, and the on-off means 13 is realized by performing this. This operation is explained below. 
[0026] If temperature is below the aforementioned specific temperature in the inside of the temperature control of keeping 
warm (Step 1), a power up, etc. or the aforementioned reheating switch 10a is inputted (Step 2), the aforementioned heating 
means 2 will be driven (Step 3), and it will detect whether it became at Step 4 more than the predetermined temperature of the 
above 1st. 
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[0027] If it becomes at Step 4 more than the 1st predetermined temperature, while the circulation means 9 is turned on at Step 
5, the on-off means 13 is driven at Step 6. The control method of this on-off means 13 is a subprogram, and suppose that it 
mentions later. 

[0028] Next, boil detection is processed henceforth [ Step 7 j. If it detects having become at Step 7 more than the 
predetermined temperature of the above 4th, at Step 8, a measurement means will clock time to carry out a unit temperature 
rise, and it will judge whether the unit temperature rise was detected by the input of the temperature detection means 3 at Step 
9. If the unit temperature rise is detected at Step 9, the measured value of a measurement means is cleared (Step 13), and in 
order to clock new time to carry out a unit temperature rise, it will return to Step 8. 

[0029] On the other hand, when the unit temperature rise is not detected at Step 9, it is judged whether boil was detected at 
Step 10. a temperature rise will be lost if boil detection reaches the boiling point in this example — using — the time check of a 
measurement means — the time of an inner value becoming larger than the specific time of the above 1st is detected 
[0030] If boil detection is not carried out at Step 10, a measurement means continues a time check further at Step 8. 
Moreover, the heating means 2 is stopped at Step 12, and by the display means 19, boil detection display and information are 
performed and it returns to Step 1 at the same time it will stop the circulation means 9 at Step 11, if boil is detected at Step 10. 

[00311 Drawing 4 is the subprogram which showed the aforementioned on-off control, and explains the on-off control portion 
of the circulation means 9 by this. In the state where the circulation means 9 is driving, if this subprogram is performed, a 
measurement means will be initialized at Step 21 and measurement will be started. Next, time is measured at Steps 22 and 23, 
and it stands by until the 1st predetermined time (this example 12 seconds) of the above passes. If the 1st predetermined time 
passes at Step 23, the drive of the circulation means 9 is stopped at Step 24, and it will stand by until the 2nd carries out 
predetermined-time (this example for 3 seconds (for a total of 15 seconds)) progress at Steps 25 and 26. If the 2nd 
predetermined time passes at Step 26, the circulation means 9 is made to re-drive, and it is constituted so that it may return to 
the return point of a subprogram. 

[0032] The air bit in the pump case can be removed and circulation clean water can be made to perform with the easy above 
composition. 

[0033] In addition, at this example, although circulation start temperature is set up more than the 1st predetermined 
temperature, this can also be carried out from the time of a kettle start. 

[0034] (Example 2) It explains, making drawing 5 and drawing 6 reference about the 2nd example of this invention. In 
addition, about the same composition member as what was explained in the 1st example, the explanation is omitted using the 
same number. 

[0035] If the temperature which the temperature detection means 3 detected reaches the 2nd predetermined temperature (this 
example 95 degrees C), a place which drawing 5 is the block diagram of the electric hot water heater of the 2nd example of 
this invention, and is different from the 1st example consists of places where means for stopping 14 are added so that the 
circulation means 9 may be stopped. 

[0036] Drawing 6 is what showed the flow chart of the temperature-control portion of the program memorized by the 
microcomputer 20 of the 2nd example, and explains operation by this. 

[0037] If temperature is below the aforementioned specific temperature in the inside of the temperature control of keeping 
warm (Step 31), a power up, etc. or the aforementioned reheating switch 10a is inputted like drawing 3 (Step 32), the heating 
means 2 will be driven (Step 33) and it will detect whether it became at Step 34 more than the predetermined temperature of 
the above 1st. If it becomes at Step 34 more than the 1st predetermined temperature, while the circulation means 9 is turned 
on at Step 35, the aforementioned on-off means 13 is driven at Step 36. The control method of this on-off means 13 is a 
subprogram, and is shown in drawing 4 . 

[0038] Next, boil detection and a circulation halt are processed henceforth [ Step 37 ]. If it detects having become at Step 37 
more than the predetermined temperature of the above 4th, it judges whether it reached more than the predetermined 
temperature of the above 2nd by the input of the temperature detection means 3, and if it is more than the predetermined 
temperature of the above 2nd, it constitutes from Steps 38 and 39 so that the aforementioned circulation means 9 may be 
stopped. Next, at Step 40, a measurement means clocks time to carry out a unit temperature rise, and it judges whether the 
unit temperature rise was detected by the input of the temperature detection means 3 at Step 41 . If the unit temperature rise is 
detected at Step 41 , the measured value of a measurement means is cleared (Step 44), and in order to clock new time to carry 
out a unit temperature rise, it will return to Step 38. 

[0039] On the other hand, when the unit temperature rise is not detected at Step 41, it is judged whether boil was detected by 
the above-mentioned method at Step 42. If boil detection is not carried out at Step 42, a measurement means continues a time 
check further at Step 38. Moreover, if boil is detected at Step 42, the heating means 2 is stopped at Step 43, and by the 
aforementioned display means 19, boil detection display and information will be performed and it will return to Step 31. With 
easy composition as mentioned above, it is just before boil and circulation can be suspended. 

[0040] In addition, it is easy to take into consideration, when it is used in the place where atmospheric pressure is low and boil 
detection is carried out in a place lower than circulation halt temperature, and to also make the processing which makes a 
circulation means turn off again at the time of boil detection perform. 

[004 1 ] (Example 3 ) It explains, making drawing 7 and drawing 8 reference about the 3rd example of this invention. In 
addition, about the same composition member as what was explained in the 1st and the 2nd example, the explanation is 
omitted using the same number. 
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[0042] If the temperature which the aforementioned temperature detection means 3 detected reaches the 3rd predetermined 
temperature (this example 70 degrees C), a place which drawing 7 is the block diagram of the electric hot water heater of the 
3rd example of this invention, and is different from the 1st and the 2nd example consists of places it was made to drive by the 
input of the temperature detection means 3 for the on-off means 13 so that the on-off means 13 may be re-driven. 
[0043] Drawing 8 is what showed the flow chart of the temperature-control portion of the program memorized by the 
aforementioned microcomputer 20 of the 3rd example, and explains operation by this. 

[0044] If temperature is below the aforementioned specific temperature in the inside of the temperature control of keeping 
warm (Step 51), a power up, etc. or the aforementioned reheating switch 10a is inputted like drawing 3 (Step 52), the heating 
means 2 will be driven (Step 53) and it will detect whether it became at Step 54 more than the predetermined temperature of 
the above 1st. If it becomes at Step 54 more than the 1st predetermined temperature, while the circulation means 9 is turned 
on at Step 55, the on-off means 13 is driven at Step 56. The control method of this on-off means 13 is a subprogram, and is 
the same as that of drawing 4 mentioned above. Furthermore, if it becomes at Step 57 more than the predetermined 
temperature of the above 3rd, the aforementioned on-off means 13 will be re-driven at Step 58. 

[0045] Next, boil detection and a circulation halt are processed henceforth [ Step 59 ]. If it detects having become at Step 59 
more than the predetermined temperature of the above 4th, it judges whether it reached more than the predetermined 
temperature of the above 2nd by the input of the temperature detection means 3, and if it is more than the predetermined 
temperature of the above 2nd, it constitutes from Steps 60 and 61 so that the aforementioned circulation means 9 may be 
stopped. 

[0046] Next, at Step 62, a measurement means clocks time to carry out a unit temperature rise, and it judges whether the unit 
temperature rise was detected by the input of the temperature detection means 3 at Step 63. If the unit temperature rise is 
detected at Step 63, the measured value of a measurement means is cleared (Step 66), and in order to clock new time to carry 
out a unit temperature rise, it will return to Step 60. 

[0047] On the other hand, when the unit temperature rise is not detected at Step 63, it is judged whether boil was detected by 
the above-mentioned method at Step 64. If boil detection is not carried out at Step 64, a measurement means continues a time 
check further at Step 60. Moreover, if boil is detected at Step 64, the aforementioned heating means 2 is stopped at Step 65, 
and by the display means 19, boil detection display and information will be performed and it will return to Step 51. 
[0048] With easy composition as mentioned above, circulation can be suspended in the middle of a kettle, and, therefore, the 
liquid in a container can fully be circulated. 

[0049] In addition, although only the 3rd predetermined temperature is made to stop in this example, it can also make it easy 
to perform the same thing at arbitrary two or more temperature. 

[0050] (Example 4) It explains, making drawing 9 and drawing 10 reference about the 4th example of this invention. In 
addition, about the same composition member as what was explained in the 1st and the 2nd example, the explanation is 
omitted using the same number. 

[005 1 ] a place which drawing 9 is the block diagram of the electric hot water heater of the 3rd example of this invention, and 
is different from the 1st and the 2nd example — a time check ~ if the circulation means 9 drives in the place where the means 
15 was added ~ a time check ~ starting ~ predetermined time (this example 3 minutes) - a time check - whenever it carries 
out, it constitutes so that the aforementioned on-off means 13 may be re-driven 

[0052] Drawing 10 is what showed the flow chart of the temperature-control portion of the program memorized by the 
microcomputer 20 of the 3rd example, and explains operation by this. 

[0053] If temperature is below the aforementioned specific temperature in the inside of the temperature control of keeping 
warm (Step 71), a power up, etc. or the aforementioned reheating switch 10a is inputted like drawing 3 (Step 72), the heating 
means 2 will be driven (Step 73) and it will detect whether it became at Step 54 more than the predetermined temperature of 
the above 1st. If it becomes at Step 74 more than the 1st predetermined temperature, while the circulation means 9 is turned 
on at Step 75, the on-off means 13 is driven at Step 76. The control method of this on-off means 13 is a subprogram, and is 
the same as that of drawing 4 mentioned above. 

[0054] next, the step 77 ~ the above — a time check — the time check of a means 15 is started and the above - a time check -- 
the time check of a means 15 — if it judged whether inner time passed the aforementioned predetermined time (Step 78), and 
has not passed and has passed to Step 8 1 ~ Steps 79 and 80 - the on-off means 13 - re— driving a time check ~ the value 
of a means 15 is cleared and it goes to Step 81 At Step 81, it judges whether it became more than the predetermined 
temperature of the above 4th, and Steps 77-81 are repeated until it becomes more than the 4th predetermined temperature. If it 
detects having become at Step 81 more than the predetermined temperature of the above 4th, it judges whether it reached 
more than the predetermined temperature of the above 2nd by the input of the aforementioned temperature detection means 3, 
and if it is more than the predetermined temperature of the above 2nd, it constitutes from Steps 82 and 83 so that the 
aforementioned circulation means 9 may be stopped. 

[0055] Next, at Step 84, a measurement means clocks time to carry out a unit temperature rise, and it judges whether the unit 
temperature rise was detected by the input of the aforementioned temperature detection means 3 at Step 85. If the unit 
temperature rise is detected at Step 85, the measured value of a measurement means is cleared (Step 88), and in order to clock 
new time to carry out a unit temperature rise, it will return to Step 82. 

[0056] On the other hand, when the unit temperature rise is not detected at Step 85, it is judged whether boil was detected by 
the above-mentioned method at Step 86. If boil detection is not carried out at Step 86, a measurement means continues a time 
check further at Step 82. Moreover, if boil is detected at Step 86, the aforementioned heating means 2 is stopped at Step 87, 
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and by the display means 19, boil detection display and information will be performed and it will return to Step 71 . 

[0057] With easy composition as mentioned above, circulation can be suspended in the middle of a kettle, and, therefore, the 

liquid in a container can fully be circulated. 

[0058] In addition, although it is made not to make on-off control perform at the 2nd predetermined temperature at this 

example, it can make it easy to also make it carry out above this temperature. 

[0059] 

[Effect of the Invention] the Ming kana from explanation of the above-mentioned example - like, by removing the air which 
entered in the electric rotary pump, even if this invention reduces the rotational frequency of an electrical motor, it can 
maintain circulation capacity, therefore it can secure a water-purifying performance, and can silence it at the time of a kettle 
[0060] Moreover, by making it stop in the place in front of boil detection through which it cannot almost circulate, motor 
sound can be lost most in the large place of kettle sound, and the electric hot water heater made silence can be offered. 
[0061] Furthermore, it is in the middle of circulation, the air in a pump case can be removed again, and circulation capacity 
can be enough maintained till a circulation end. 

[0062] And since it is above, the electric high hot water heater of user-friendly quality can be offered. 



[Translation done.] 



